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Abstract 

Background: Despite a large proportion of the workforce being self-employed, few studies have been conducted 
on risk factors for sickness absence in this population. The aim of this study is to identify risk factors for future 
sickness absence in a population of college and university educated self-employed. 

Methods: In a historic register study based on insurance company files risk factors were identified by means of 
logistic regression analysis. Data collected at application for private disability insurance from 634 applicants were 
related to subsequent sickness absence periods of 30 days or more during a follow-up period of 7.95 years. Variables 
studied were self-reported lifestyle variables, variables concerning medical history and present health conditions and 
variables derived from the general medical examination including blood tests and urinary analysis. 

Results: Results from analysis of data from 634 applicants for private disability insurance show that previous periods of 
sickness absence (OR 2.07), female gender (OR 2.04), health complaints listed in the health declaration (OR 1.88), 
elevated erythrocyte sedimentation rate (ESR) (OR 4.05) and the nature of the profession were related to a higher risk 
of sickness absence. 

Conclusions: Sickness absence was found to be related to demographic variables (gender, profession), medical 
variables (health complaints and erythrocyte sedimentation rate) and to variables with both a medical and a 
behavioural component (previous sickness absence). 
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Background 

In 2012 there were over 30 million self-employed in the 
European Union and nearly 15 million in the USA [1,2]. 
Despite this being a large proportion of the workforce, 
few studies have focussed on predictors of sickness ab- 
sence and disability in this group. Most studies have 
been conducted in employed populations, i.e. individuals 
working for an employer. It is uncertain whether the 
findings regarding predictors for sickness absence in em- 
ployees can be fully applied to the self-employed since 
the two populations have altogether different profiles, 
systems of payment and working conditions. Those in 
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self-employment are described as being in better health 
[3] less often absent from work in comparison to em- 
ployees [4] and are more satisfied with their work [5,6], 
to have higher work engagement [7] and different coping 
strategies [8]. On the other hand, self-employment may 
not always be a positive choice. Lack of other attractive 
employment possibilities can force individuals into self- 
employment [9]. The risks, insecurities and workload as- 
sociated with being self-employed may cause increased 
levels of stress [10]. 

At the application stage for insurance, variables thought 
to be predictors of sickness absence are used by insurers 
to estimate the risk of having to pay insurance claims. Ac- 
curate risk assessment is important as the basic principle, 
that underlies all insurance products, is that the premium 
paid is proportional to the risk of future claims (actuarial 
fairness). Correct classification of risks is important not 
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only for the insurance company but also for the insured as 
too many high-risk individuals in a risk pool may force 
the insurer to increase the premiums thus affecting all 
policyholders. Another important aspect is that sickness 
absence and long-term disability present considerable 
problems for the self-employed because, in the absence of 
colleagues to take over work, it impacts on the continuity 
of business and often leads to loss of personal income. 
Therefore, it is also important to identify risk factors for 
future periods of sickness absence in self-employed to rec- 
ognise vulnerable groups and to develop strategies to pre- 
vent health problems and sickness absence. 

In 2006, Bakker et al. performed a literature review to 
identify which risk factors for disability in self-employed 
were described [11]. From eight studies only two studies 
addressing predisposing risk factors, predicting the onset 
of sickness absence in self-employed individuals were 
found [12,13]. The other studies focussed on perpetuat- 
ing factors, influencing the duration of absenteeism [11]. 
It was concluded that relevant predisposing risk factors 
for the self-employed were demographic factors (gender, 
age, occupational class and socio- economic status), 
medical and behavioural factors (medical consumption, 
lifestyle, coping behaviour and previous sick leave) and 
insurance-related factors (replacement ratio and policy 
terms). 

Since then, no additional studies have been conducted 
on predisposing risk factors for disability or sickness ab- 
sence in healthy self-employed workers. Knowledge about 
predisposing risk factors for sickness absence in self- 
employed is therefore scarce. The aim of the present study 
was therefore to identify predictors of future sickness 
absence in a population of self-employed and to evalu- 
ate risk assessment procedures at the application stage 
used by insurers (Additional file 1). 

Methods 

Sample and study design 

In the Netherlands self-employed who wish protection 
against the financial risks of disability are not covered by 
public disability insurance systems, but have to apply for 
private disability insurance. Insurance company files can 
therefore provide knowledge concerning sickness ab- 
sence and disability in this group. We used historic data 
from applicants for a private disability insurance policy 
at a company insuring only college and university edu- 
cated self-employed, e.g. doctors, lawyers or dentists. At 
the application stage the insurance company collected 
medical and non-medical data that were thought to be 
suitable for risk assessment. This data was combined 
with data on subsequent periods of sickness absence. In- 
cluded were all applicants who applied for an insurance 
policy with a deferment period, i.e. a waiting period be- 
fore the insurance company starts paying benefits of 



30 days, underwent a general medical examination con- 
sisting of a physical examination, blood tests and urinary 
analysis, were accepted for insurance cover in 2003 and 
still had their insurance policy by July 1, 2011. The 
follow-up period started the day the applicant was ac- 
cepted for disability insurance cover. 

Ethical approval was sought from the Medical Ethics 
Committee of the University Medical Centre Groningen, 
which advised that, according to Dutch law, ethical 
clearance was not required for this study. 

Procedures and measurements 

At the application stage all applicants completed a 
health declaration form. If the sum insured was over 50 
euros per day, a standard medical examination took 
place conducted by general practitioners or specialised 
institutes using a standard examination form. The deci- 
sion to have a standard examination performed was not 
related to health characteristics of the applicant, only to 
the amount insured. Various certified laboratories were 
used for analyses of blood and urine samples. In 56 appli- 
cants an examination was performed for another purpose 
(e.g. life insurance) shortly before insurance application 
and these reports, although not always containing 
complete data, were used by the insurance company 
for risk assessment. 

The dependent variable in this study was sickness ab- 
sence. Since the shortest possible deferment period for 
the insurance company studied is 30 days, only periods 
of sickness absence of 30 days or more were included, as 
these were reliably administrated by the insurance com- 
pany. Sickness absence vs. no sickness absence was 
chosen as this corresponds best with the way insurance 
companies assess risks, in which the occurrence of sick- 
ness absence periods is more relevant than the time to 
this event. No distinction was made between partial and 
total disability. Duration of sickness absence was thus 
defined as the number of days a claim was paid by the 
insurance company because of inability of the insured 
person to perform his or her own work fully. The inabil- 
ity to work was judged by the insurance company phys- 
ician using medical information from treating physicians 
and data from self-report. Included was sickness absence 
due to both somatic and mental causes. Although the 
private insurance company studied provides a benefit for 
normal pregnancies, these were not included in the case 
definition. However, pregnancy related disability caused 
by complicated pregnancies was included. 

The potential predictors consisted of all variables that 
were assessed in the health declaration, the medical 
examination and age at application, gender and profes- 
sion. In the former, applicants were requested to provide 
details concerning their smoking status (present/former/ 
never and number of cigars or cigarettes; operationalized 
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as current smoker yes/no) and the number of alcohol 
consumptions a day (operationalized as <2 versus > 2 con- 
sumptions a day) and to answer questions regarding their 
lifetime medical history such as consultation of health 
professionals (GP yes/no, medical specialists yes/no, 
physiotherapist yes/no, psychologist or social worker 
yes/no, other health professional yes/no) operations or 
accidents, present health problems, life style (sports yes/no) 
and work (over or under 50 hours worked/week). Ques- 
tions regarding the family history of cardiovascular and 
psychiatric problems were asked as well (yes/no). The 
standard medical examination consisted of a physical 
examination (including length in cm, weight in kg and 
waist and hip circumference in cm, pulse, and blood pres- 
sure in mm Hg) electrocardiogram, urine tests and blood 
tests. Blood tests generally included haemoglobin, erythro- 
cyte sedimentation rate (ESR), fasting blood glucose, liver 
enzymes (most often gamma-glutamyl transferase (GGT), 
sometimes other liver enzymes), lipids (most often choles- 
terol and HDL-cholesterol, sometimes LDL-cholesterol 
and triglycerides). Urine tests included qualitative testing 
for protein and glucose (dipstick) and often a sediment. 
For measurement units of blood tests used see Table 1. 
Characteristics of the insurance contract such as the re- 
placement ratio were not studied because insured persons 
tend to change the amount of insured daily compensation 
over the years, hence the sum originally insured would 
not be an accurate representation of the replacement ratio 
at the time of sickness absence. 

As indicated above, where applicable, values from the 
health declaration and medical examination were dichot- 
omised into normal and abnormal values, and used as 
such in the analyses. Whether or not values from the 
health declaration and the medical examination were 
considered abnormal was based on generally accepted 
reference values taking age and gender into account, de- 
rived from WHO guidelines, GP guidelines and labora- 
tory textbooks (see Table 1). 



Statistical analysis 

Applicants who did not undergo a medical examination 
were excluded from the analyses. These participants were 
compared to the participants who had a general medical 
examination performed on gender, occupation and subse- 
quent sickness absence using chi-square tests. Multivari- 
able logistic regression with backward elimination was 
performed to assess which of the variables from the health 
declaration form and medical examination predicted sick- 
ness absence. For dichotomous variables only those that 
varied in the population studied (frequency of both cat- 
egories > 1%) were included in analyses. All variables 
mentioned in Table 2 were included in univariate analysis 
and factors significantly associated with the likelihood of 



Table 1 Reference values 



Normal value 



ESR 

Women < 50 years of age 

Women > 50 

Men < 50 years of age 

Men > 50 

Haemoglobin 

Women 

Men 

Gamma-glutamyl transferase 

Women 

Men 

Cholesterol (97,5 percentile) 

Women 20-29 years of age 

Women 30-39 

Women 40-69 

Men 20-29 

Men 30-39 

Men 40-69 

HDL cholesterol 

Women 

Men 

Cholesterol/HDL ratio 
No elevated risk 
Elevated risk 
LDL cholesterol 
Triglycerids 
Fasting blood glucose 
Urinary protein 
Urinary glucose 
BMI 

Waist circumference 

Women 

Men 

Systolic blood pressure 
Diastolic blood pressure 



[14] 



<20 mm/hour 
<30 mm/hour 
<15 mm/hour 
<20 mm/hour 

> 7.5 mmol/l 

> 8.0 mmol/l 

<35 U/l 
<40 U/l 

< 6.7 mmol/l 

< 6.9 mmol/l 

< 7.7 mmol/l 

< 6.7 mmol/l 

< 7.4 mmol/l 

< 7.8 mmol/l 

<1.1 mmol/l 
<0.9 mmol/l 

<5 
>5 

<2.5 mmol/l 
<2.2 mmol/l 
<5.6 mmol/l 
negative 
negative 
<25 

<80 cm 
<94 cm 
<140 mm Hg 
<90 mm Hg 



[14] 



[14] 



[M] 



[14] 



[15] 



[15] 
[14] 
[14] 



[16] 
[17] 



[15] 
[18] 



subsequent sickness absence (P < 0.05) were included in 
the final model. 

As the aim of this study was to find the best set of pre- 
dictors for future periods of sickness absence confounding 
of certain variables was not formally addressed. Naturally, 
the associations between independent and the dependent 
variable in the multivariable models, were mutually 
adjusted. 

As there was a considerable number of missing values, 
especially for the data from the medical examination, it 
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Table 2 Characteristics of the study population and potential predictors (n = 634) 

Experienced sickness absence Did not experience sickness absence 

35.5 (5.99) 35.2 (6.76) 35.5 (5.85) 

n (%) n (%) n (%) 



Sex 








Male 


418 (65.9) 


41 (9.8) 


377 (90.2) 


Female 


216 (34.1) 


50 (23.1) 


1 66 (76.9) 


Occupations 








Other medical doctors/specialists 


154 (24.3) 


21 (23.1) 


133 (24.5)) 


Legal professions 


130 (20.5) 


11 (12.1) 


119 (21.9) 


General practitioners 


130 (20.5) 


12 (13.2)) 


118 (21.7) 


Dentists/orthodontists 


84 (13.2) 


17 (18.7) 


67 (12.3) 


Paramedic professions 1 


33 (5.2) 


8 (8.8) 


25 (4.6) 


Technical professions 2 


39 (6.2) 


4 (4.4) 


35 (6.4) 


Financial services3 


29 (4.6) 


5 (5.5) 


24 (4.4) 


Pharmacists 


17(2.7) 


2 (2.2) 


1 5 (2.8) 


Veterinarians 


11 (1.7) 


5 (5.5) 


6(1.1) 


Midwives 


7(1.1) 


6 (6.6) 


1 (0.2) 


Total 


634 (100) 


91 (100) 


543 (100) 


Sports (yes) 


463 (87) 


66 (1 2.4) 


397 (74.6) 


Smoking (no) 


549 (86.7) 


75 (11.8) 


474 (74.9) 


Alcohol (<2 units/day) 


607 (96.3) 


89 (14.1) 


518 (82.2) 


Fam.hist heart disease (no) 


523 (93.1) 


70 (12.5) 


453 (80.6) 


Self reported working hours (<50) 


375 (72.7) 


54 (10.5) 


321 (62.2) 


Health complaints (yes) 


375 (59.1) 


63 (10) 


312 (49.2) 


Present medication use (no) 


510 (80.6) 


69 (10.9) 


441 (69.7) 


Additional examination (no) 


467 (73.8) 


63 (1 0) 


404 (63.8) 


Prior sickness absence (no) 


534 (84.6) 


68 (1 0.6) 


466 (73.9) 


BMI (<25) 


425 (67.7) 


65 (10.3) 


362 (57.4) 


Waist circumference (normal) 


415 (68.6) 


49 (8.1) 


366 (60.5) 


Consultation of GP (yes) 


544 (86.5) 


78 (1 2.4) 


466 (74.1) 


Consultation physiotherapist (no) 


396 (63) 


45 (7.2) 


351 (55.8) 


GGT (normal) 


529 (93.5) 


70 (12.4) 


459 (81.1) 


ESR (normal) 


560 (96.6) 


75 (12.9) 


485 (83.6) 


Chol/HDL (normal risk) 


509 (84.3) 


73 (12.1) 


436 (72.2) 


Triglycerides (normal) 


510 (93.9) 


69 (12.7) 


441 (81.2) 


Blood glucose (normal) 


532 (87.2) 


74 (12.1) 


458 (75.1) 


Hb (normal) 


547 (97) 


72 (12.8) 


475 (84.2) 


Urinary analysis (no abnormalities) 


563 (97.1) 


80 (13.8) 


483 (83.3) 



1 Paramedic professions: physiotherapists, chiropractors, psychologists, dental hygienists, podotherapists, speech therapists. 
2 Technical professions: trainers, interim-managers, marketing managers, ICT professionals, mediators, engineers, 
financial services: accountants, tax advisors, insurance agents. 



Age (years) mean (SD) at 
application 



was decided to impute missing data for these variables 
using chained imputations [19] with an imputation 
model consisting of all the potential predictors as well as 
the dependent variable. Trace plots of means and stand- 
ard deviations of imputed variables were checked for 



convergence. After convergence had been observed from 
the trace plots, Rubin's rules were applied to derive re- 
gression coefficients for the potential predictors. In this 
process, it was also examined whether the number of 
imputations influenced the results. It was found that 
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results were stable after 50 imputations, which is what 
was used in the final analyses. In addition, complete case 
analyses were compared with the results from the im- 
puted datasets to examine whether unexpected or ex- 
treme differences occurred. 

In addition we examined whether the associations dif- 
fered between males and females by including interac- 
tions with gender to the univariable as well as to the 
final model. Interactions were not examined in the full 
model because this would have led to too many inde- 
pendent variables in that model. Interactions were 
deemed statistically significant at an alpha of 0.10. No 
stratification based on age was performed because the 
study population did not show much variation with re- 
gard to age. 

Finally, three post hoc analyses were performed. First, 
to investigate the influence of pregnancy-related sickness 
absence on gender differences in sickness absence, a sep- 
arate multivariable regression analysis was run in which 
cases with pregnancy related periods of sickness absence 
were excluded. Second, to investigate whether the asso- 
ciation between gender and sickness absence was influ- 
enced by the fact that the midwives exclusively consisted 
of women, these midwives were excluded from the mul- 
tivariable analysis. Lastly, a multivariable regression ana- 
lysis excluding the applicants pregnant at the time of 
application was performed to evaluate the influence of 
possibly pregnancy-induced abnormalities in the blood 
tests. An alpha of 0.05 was used to indicate statistical 
significance for all analyses and all of these were con- 
ducted in STATA version 12.1. 

Results 

Participant characteristics 

The group accepted for insurance cover in 2003 and in- 
sured during the full follow-up period consisted of 819 
persons. Of these, 634 applicants (77.4%) underwent a 
medical examination and were included in the analyses. 
The chi-square tests comparing those who underwent a 
medical examination with those who were accepted for 
insurance cover without was significant for gender, pro- 
fession and the outcome variable (subsequent periods of 
disability). More men than women underwent a medical 
examination (p < 0.001) and those who did not undergo 
a medical examination more often experienced a subse- 
quent episode of sickness absence (p = 0.028). The differ- 
ent professions were unevenly distributed in these two 
groups as well; more medical doctors/specialists under- 
went an examination and fewer general practitioners 
and dentists/orthodontists (p < 0.001). 

Of the 634 applicants results from the medical examin- 
ation were incomplete for 249 with one or more variables 
missing. Table 2 presents percentages for demographic 



variables (sex, age, profession) together with the other po- 
tential predictors of sickness absence. 

Predictors of sickness absence 

All variables showing a frequency of both categories >1% 
are listed in Table 2 and were assessed as potential predic- 
tors of sickness absence. Table 3 shows the results from the 
multivariable logistic regression analyses. Female gender 
(OR 2.04, 95% CI 1.23-3.38, p = 0.006), prior periods of 
sickness absence (2.07, 95% CI 1.15-3.76, p = 0.016), any 
health complaints listed in the health declaration (OR 1.88, 
95% CI 1.10-3.20, p = 0.02) and elevated ESR (OR 4.05, 
95% CI 1.54-10.64, p = 0.004), raised the odds of subse- 
quent periods of sickness absence. The nature of the oc- 
cupation also proved to be related to the outcome 
variable in a statistically significant way (OR ranging 
from 1.22 for GPs to 56.61 for midwives compared to 
legal professionals). 

In the examination of interactions of gender with the 
potential predictors the only statistically significant 
interaction we observed was for one of the dummies of 
profession with gender. In males GP's had a 3.26 times 
higher odds of sickness absence compared to legal pro- 
fessionals (95% CI: 0.89 to 11.94), whereas the OR for fe- 
males was 0.40 (95% CI: 0.10 to 1.66). Generally the 
complete case analysis showed similar results to the re- 
sults based on the imputed datasets. Results from the 
first post hoc sensitivity analysis showed that there was a 
changed relation between gender and sickness absence 
(OR 1.64, 95% CI 0.97 -2.77; p = 0.064) after having ex- 
cluded women with pregnancy-related sickness absence 
from the analyses, with gender losing its statistical sig- 
nificance. The second post hoc sensitivity analysis in 
which midwives were excluded led to an unchanged re- 
sult (OR 2.45, 95%CI 1.51-3.98; p < 0.001). Finally, the 
third post hoc analysis excluding 9 applicants pregnant 
at application showed a relation between elevated ESR 
and subsequent sickness absence which was less strong 
and no longer significant (OR = 2.62, 95%CI: 0.79-8.73; 
p = 0.116). 

Discussion 

Predisposing risk factors for sickness absence periods of 
30 days or more in a group of college and university ed- 
ucated self-employed were female gender, prior periods 
of sickness absence, health complaints listed in the 
health declaration and elevated ESR. Moreover, our results 
showed that the nature of the occupation was associated 
with the outcome variable in a statistically significant 
way with veterinarians and midwives having the highest 
odds and legal and technical professions the lowest odds 
of subsequent sickness absence. Our analysis did not 
show any substantial evidence for a difference in risk 
profile between males and females. The variables studied 
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Table 3 Variables related to sickness absence in follow-up from the multivariable logististic regression model 




OR univ 


P 


95% CI 


OR multiv 


P 


95% CI 


Gender 


2.77 


0.730 


1.76-4.35 


2.04 


0.006 


1.23-3.38 


Profession 














Legal professions 


1 






1 






General practitioners 


1.10 


0.827 


0.47-2.59 


1.22 


0.660 


0.50-2.99 


Technical professions 


1 .24 


0.730 


0.374.12 


1.38 


0.620 


0.39-4.90 


Pharmacists 


1 .44 


0.654 


0.29-7.14 


1.43 


0.678 


0.27-7.62 


Other medical doctors/specialists 


1.71 


0.173 


0.79-3.69 


1.98 


0.095 


1 .49-4.43 


Financial services 


2.25 


0.164 


0.72-7.08 


3.12 


0.061 


0.95-10.31 


Dentists/orthodontists 


2.74 


0.015 


1.21-6.20 


3.28 


0.007 


1.37-7.81 


Paramedic professions 


3.46 


0.016 


1 .26-9.48 


4.7 1 


0.004 


1.65-13.46 


Veterinary surgeons 


9.02 


0.001 


2.37-34.36 


12.61 


0.001 


3.00-53.04 


Midwives 


64.91 


0.000 


7.15-588.90 


56.61 


<0.001 


5.88-544.97 


Previous sickness absence periods 


2.11 


0.006 


1 .24-3.60 


2.07 


0.016 


1.15-3.76 


Health complaints 


1.71 


0.028 


1.06-2.78 


1.88 


0.02 


1.10-3.20 


ESR 


4.04 


0.003 


1.63-10.04 


4.05 


0.004 


1.54-10.64 


Year of birth <1963 


1 












Year of birth 1963-1973 


0.61 


0.089 


0.35-1.08 








Year of birth >1 973 


1.34 


0.929 


0.54-1.96 








Sports 


1.15 


0.712 


0.55-2.40 








Smoking 


1.49 


0.191 


0.82-2.70 








Alcohol (<2 units/day) 


0.55 


0.419 


0.13-2.37 








Fam.hist heart disease 


1.63 


0.082 


0.54-2.84 








Self reported working hours (<50) 


0.95 


0.851 


0.54-1.67 








Present medication use 


1.39 


0.218 


0.82-2.36 








Additional examination 


1.23 


0.405 


0.75-2.01 








BMI (<25) 


0.81 


0.407 


0.50-1.33 








Waist circumference 


1.84 


0.880 


0.48-1.62 








Consultation of GP 


1.33 


0.717 


0.58-2.23 








Consultation physiotherapist 


1.81 


0.010 


1.16-2.85 








GGT 


1.30 


0.574 


0.52-3.20 








Chol/HDL 


0.79 


0.491 


0.40-1.55 








Triglycerides 


0.66 


0.489 


0.20-2.17 








Blood glucose 


1.19 


0.614 


0.61-2.30 








Hb 


1.51 


0.510 


0.44-5.14 








Urinary analysis 


1.78 


0.313 


0.58-5.46 









OR univ = odds ratio in univariable analysis. 

OR multiv = odds ratio in final multivariable model 



were considered to be of predictive value regarding subse- 
quent sickness absence by insurance companies but had 
never been evaluated. Our results show that variables de- 
rived from the medical examination are of limited value in 
predicting sickness absence and disability. 

In our study women had significantly raised odds to 
experience periods of sickness absence. These findings 
are consistent with previous studies in populations of 



employees [20-23] and with a study in a population ap- 
plying for insurance [12]. The separate regression ana- 
lysis in which pregnancy related periods of sickness 
absence were excluded demonstrates that the effects of 
gender for a large part must be attributed to reproduct- 
ive complications. Several authors have also proposed a 
difference in working conditions to possibly account for 
gender differences in sickness absence [24,25]. However, 
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this does not explain the increased risk of women be- 
cause both gender and occupation were in the final 
model, and as such mutually adjusted. In addition, a sep- 
arate multivariable regression analysis with the mid- 
wives, the only exclusively female profession excluded 
still showed gender to be significantly related to the out- 
come variable so it is unlikely that the effect we found is 
caused by working conditions for midwives only. Al- 
though gender specific differences in working conditions 
within professions cannot be ruled out it is improbable 
that this wholly explains the difference found. 

The finding that previous periods of sickness absence 
raise the odds of experiencing subsequent periods is in 
agreement with research in groups of employees [26-30]. 
It cannot be derived from our study whether this is the 
result of pre-existing vulnerability, or of specific diseases 
or circumstances that tend to recur. It is, however, clear 
that self-employed with a history of previous sickness 
absence deserve additional attention. 

One or more health complaints listed in the health 
declaration at application was associated with signifi- 
cantly higher odds of subsequent sickness absence. This 
association is well known for musculoskeletal disorders 
both in self-employed and employees [13,31,32] and for 
other aspects of medical history [12]. 

The nature of the occupation proved to be a strong 
predictor of sickness absence. Differences in sickness ab- 
sence patterns between occupational classes and between 
groups with different socioeconomic status are well 
known from previous research in employees [33,34]. As 
stated previously, our study population consisted of a 
homogenous group considering socioeconomic status. 
Data on specific working conditions was unavailable but 
physical and mental job characteristics are known to 
differ between occupations and these differences are 
relevant with regard to the risk of sickness absence in 
populations of employees [35,36]. Those in paramedic 
professions and dentists/orthodontists had a consider- 
ably higher risk of sickness absence than general practi- 
tioners and those in legal professions. This may be 
reflective of more physically demanding work character- 
istics. Midwives and veterinary surgeons experienced 
the highest risk of sickness absence. Although these 
groups were limited in size, and our sample in these 
groups was probably biased towards less healthy per- 
sons, it is clear that there are differences in occupational 
risk between the professional categories in our study. 
Further studies, which take the different working condi- 
tions into account, will need to be undertaken. Further- 
more, it cannot be ruled out that these occupations 
attract self-employed with characteristics that are related 
to vulnerability to sickness absence. 

The association of erythrocyte sedimentation rate (ESR) 
and subsequent sickness absence was unanticipated. Use 



of the ESR as a screening test in asymptomatic persons is 
generally not recommended because of low sensitivity and 
specificity. Therefore, the association found comes as a 
surprise and cannot be adequately explained. Only twenty 
of the applicants had an elevated ESR and of these, 6 ap- 
plicants were pregnant, which is known to raise ESR [14] 
and one had an inflammatory disease. On leaving the 
pregnant applicants out of the analysis, the elevated ESR 
lost its statistical significance (OR = 2.62, 95%CI: 0.79- 
8.73; p = 0.116); therefore pregnancy can be assumed to at 
least partly explain the relation found. 

Life style factors, such as smoking, heavy consumption 
of alcohol and lack of physical activity as reported by the 
insurance applicants, were not associated with subse- 
quent sickness absence, although these associations are 
well established in studies on employees [21,37,38]. A 
possible explanation is that the more extreme unhealthy 
behaviours were rare in our population: 12.4% were 
current smokers and only 3.7% reported drinking 3 or 
more units of alcohol per day. As data from self-report 
was used for these variables, underreporting may also 
have been of influence. Also unexpectedly, no effect was 
found of the BMI on future periods of sickness absence. 
A considerable amount of literature has been published 
on the relation of a high relative weight and periods of 
sickness absence in employees [21,39,40]. Our finding is, 
however, in agreement with Hamilton's study on insur- 
ance applicants [12]. Obesity may have been too infre- 
quent in this sample to find an effect, as only 3.5% of 
applicants had a BMI over 30, or the follow-up period 
may have been too short because the negative health ef- 
fects of obesity take some time to develop. Also surpris- 
ingly age at application did not contribute to predicting 
sickness absence. This may be explained by the lack in 
variation in age in our study population (mean age 
35.5 years old, SD 5.99). 

Predictive variables, identifying individuals at risk of 
experiencing sickness absence can also be of value as 
these give an improved opportunity for prevention. In- 
terventions to prevent sickness absence in self-employed 
are largely uncharted territory. Our study findings can 
be of value to target the self-employed that are most at 
risk for sickness absence thus contributing to effectively 
supporting this economically important group. 

Strengths and limitations 

One of the strengths of our study was the use of files 
from an insurance company, providing us with reliable 
data on self-employed, a population that is otherwise dif- 
ficult to study. Although variables predictive of sickness 
absence have been studied in groups of employees this 
has never been investigated in a population of self- 
employed until now. Additionally the study relies on fac- 
tual data collected at application for an insurance policy 
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and registered data on periods of sickness absence from 
the insurance company, which prevented recall-bias. An- 
other strength of our study is the long follow-up period 
of almost 8 years. Also, the nature of the dataset allowed 
us to study predisposing variables and thus to evaluate 
the widespread practice in the insurance business of em- 
phasizing strictly medical variables as predictors of sub- 
sequent sickness absence. By limiting our definition of 
the outcome variable to periods of sickness absence of 
30 days or more, minor ailments were excluded. In our 
opinion this provides a more solid base to our findings 
in predicting especially long-term sickness absence. 

An important limitation derives from the sample size. 
Although the study population was reasonably large it 
consisted of young self-employed and the number of ap- 
plicants with abnormalities at the medical examination 
was in general small. In addition, for some of the ques- 
tions in the health declaration form there was hardly any 
variation in answers given. This means that the power to 
detect relations between these factors and sickness ab- 
sence was limited. Other limitations are related to the 
selection of our sample used for analysis. First almost 
22% of the sample did not undergo a medical examin- 
ation and were therefore not included in the analyses. 
However, whether or not an applicant underwent a gen- 
eral medical examination was not related to health charac- 
teristics, but to the sum insured only. Nonetheless these 
applicants more often experienced a subsequent episode 
of sickness absence. This can largely be explained by the 
fact that the group that did not undergo a medical exam- 
ination comprised more women. When odds ratios were 
calculated for men in relation to women the effect of gen- 
der on subsequent sickness absence was 1.5 times higher 
for those who did not undergo an examination. This inti- 
mates an underestimation of the effect of gender on sub- 
sequent sickness absence in our study. Secondly, although 
the missing variables were probably missing-at-random as 
for all applicants the same examination was requested, it 
cannot be ruled out that this has somewhat influenced re- 
lations in our multivariable model. We did, however, im- 
pute missing values based on a large number of other 
variables. With regard to selection there was on one hand 
possibly an overrepresentation of less healthy persons in 
our study population. As disability insurance operates in a 
competitive market the insured sometimes move to a 
competing insurance company that offers more favourable 
premiums. Only those in good health can easily change in- 
surance company. As we only included applicants with a 
full follow-up period this may have inflated the odds for 
experiencing a period of sickness absence in our study for 
these two occupations. Also persons tend to take out in- 
surance when they anticipate a higher risk of sickness ab- 
sence, thus possibly further elevating the risk of sickness 
absence in our population. Lasdy our study consisted of 



applicants accepted for insurance cover only, excluding 
those who were denied an insurance contract, possibly 
because of very serious health problems. As legislation 
in the Netherlands forces insurance companies to des- 
troy records of those who are refused insurance cover, 
the extent of this issue is not known. This last issue may 
bias our selection towards applicants in better health. 
All issues regarding selection bias taken into consider- 
ation, this probably means that our sample approxi- 
mates the health state of the population of higher 
educated self-employed and that the risk estimates from 
our study are not heavily biased from these forms of 
selection. 

A final limitation relates to whether our study results 
are generalizable. Our study population consisted of well 
educated self-employed with a private disability insur- 
ance policy only. Some caution must therefore be ap- 
plied as to whether our findings are transferable to other 
populations. Highly educated are, however, an econom- 
ically important and growing group of self-employed 
[41] and therefore deserve attention in their own right. 

Conclusions 

Our study focussed on predisposing factors for periods 
of sickness absence of 30 days or more in self-employed. 
The risk factors found in our study show overlap with 
variables found in groups of employees but not all re- 
sults from these studies could be replicated. Sickness ab- 
sence was found to be related to demographic variables 
(gender, profession), medical variables (health com- 
plaints and ESR) and to variables with both a medical 
and a behavioural component (previous sickness absence). 
These results imply that college and university educated 
women in self-employment are vulnerable to sickness ab- 
sence. Self-employed with a history of previous sickness 
absence and those in high-risk professions deserve add- 
itional attention as well as they too have an increased 
risk of sickness absence. The emphasis put on results 
from the general examination by insurance companies 
seems unjustified. 

Additional file 



Additional file 1: Disability insurance schemes for self-employed in 
the Netherlands. In contrast to workers with an employer, self-employed 
are not covered by public disability insurance systems. Insurance against the 
risk of long-term incapacity for work has been left to the private insurance 
market and is voluntary. The self-employed can choose between different 
companies, can choose the amount they want to insure and a deferment 
period, i.e. the waiting period before the insurance company starts paying 
benefits. The insurance company is allowed to assess risks at the start of the 
insurance contract. Risk assessment for disability insurance is based on 
a filled out health declaration form and, depending on the sum insured, 
a general medical examination. The decision whether or not to request a 
general medical examination is unrelated to the health of the applicant, 
only to the sum insured. In case of specific health problems or risk factors 
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medical information from treating physicians can be requested or a specific 
examination targeted at the health risk can be performed [1 1]. The insurer 
cannot end the insurance policy in case of an unfavourable claims history or 
other health-related issues, only the insured can. Reasons to do this can be 
change of occupational situation (and therefore no longer any need for 
private disability insurance) or more favourable terms of insurance with 
another company. 
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